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IIpu paspabotke pabouyeii nporpaMMEl yUeOHOH JUCIMITHHEL B OCHOBY TONIOKEHBL:

1) ®I'OC BO no HanpaBneHHO NOATOTOBKM (cmeimanbHocTH) 35.03.06 «ArpodHKeHepHL»
yTBepKIeHHbIH MuHHCTepeTBOM 00pasoBanms H Hayku P® 23 aerycra 2017 r., mpuxas Ne 813.

2) YueGHble IUIaHE OCHOBHEIX 00pa3oBaTe/IbHBIX MporpaMmM npodunei « TeXHHIeCKuid CEPBHC B
arpOPOMBIILIEHHOM KOMILTEKCE», « TeXHHYeCKHe CHCTEMEI B arpobuzHece)» ofo6peHs! Y ueHbM
coerom ®IBOY BO I'AY Cegeproro 3aypanss or 27 mas 2021 r. [Tporoxonm Ne 11.

Pabouas mporpamMma yueGHOM AUCIIUTHHEL (MOAY/IA) ono0peHa Ha 3aceaHHWH Kade/psl MATEMaTHKH U
andopmaTiky ot 1 urons 2021 r. IIpotoxom Ne 10.1.

W.o. zapenyromero xadenpoii é//— M.B. Busorpanosa

Pa6ouas nporpamMma yaeOHOM TUCIMILTHHEL (MOayIisi) 0f00peHa METONHIECKOH KOMHCCHEH HHCTHTYTA

ot 8 mrons 2021 r. ITpotokon Ne 7a. /
IIpencenarens METOOHUYECKOH KOMHCCHH HHCTHTYTAa /%,/ | 0.A. Menskosa
Pazpaborank:

Epémuna JI.B., x.c.-X.H., TOIEHT Kabeapbl MAaTeMaTHKH H HHPOPMATHKH

JlApeKTOp HHCTHTYTA: @ il T'.A. Topn




1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHs MO JUCHUIINHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTe1bHON NPOTrPaAMMBbI

Koo [Iepeuenb mIaHUPyEMBbIX

WNHaukaTop AOCTHKEHUS
Komne- | Pe3ynbraTsl OCBOCHUS pe3yabTaToOB 0OyUEHUS 110
KOMIIETCHIINH
menyuu JUCLIUILINHE

3HAmMb:
- TEOPETUYECKHUE OCHOBBI U
METO/BI peIIeHUs 3a/1a4
aHaM3a IaHHBIX, UMETh
npeCcTaBIeHUEe 00
OCHOBHBIX TCHJICHIIHSX
Pa3BHUTHUS TCOPHHU U
MPAKTUKH JAHHBIX U
MeTOJIaX pabOThI C HUMH,
ymems:
- peliaTh TUIIOBBIC 32/1a4H B
00JIacTH aHAIN3a JaHHBIX,

Crocoben N /I-2yk-1 OcymiecTBisieT
OCYIICCTBJIATDH ITOUCK, aHaJIn3 u OHCHKy
KPUTHYECKHMH aHaau3 U | HHpOpMaIuy, ¢

VYK-1 | cuntes unpopmanun, | HCIONB30BAHMEM PA3IUYHBIX

IPUMEHSTh CHCTEMHBIH | HH()OPMAIIMOHHBIX PECYPCOB IPUMEHSTh
TOIXOJ JUIs PEIICHHS | JUIsl PEUICHHS TOCTABICHHBIX | o0 borCTBYIOMIIE METO/RT
MOCTaBJICHHBIX 327144 3ajay 1 3HaHUA B
podeccuoHaIbHOM
JeSATEIIbHOCTH;
e1a0emv:

- METOJIMKOM aHaIn3a
JTAHHBIX JUIS PEIICHHS
THUIIOBBIX 3a1a4 B 00J1acTH
podeccuoHaIbHOM
JEATETLHOCTH.

2. MecTo AUCHHMILVINHBI B CTPYKTYpe 00pa30BaTe/bHOH IPOrPaMMBbl

JanHas aucuMIIMHA OTHOCUTCS K broxy [ dactu, ¢dopMupyeMoil ydacTHUKaMU
00pa3oBaTeNbHBIX OTHOIICHU.

Jlns u3ydeHus: TUCIUILIMHBI HEOOXOANMBI 3HaHUS B 00JacTU: MaTeMAaTUKHU, HHPOPMATHKU
U IIUPPOBBIX TEXHOJIOTHIA.

Beeoenue 6 ananuz danHvix SABISETCS MPEALISCTBYIONMEH MUCIUIUIMHON IS JUCIHUILIUH:
Aneopummol 0obpabomku u anarusa dannvlx, Mawunnoe obyuenue u anarumuka big data ous
ousHeca.

Hucnunnuna uzydaercst Ha 4 Kypce B 7 ceMmecTpe 1o ouHo# ¢opme 00yueHus1, Ha 4 Kypce
B 8 cemecTpe 1o 3a04HOi hopme.




3. O0beM AUCHUILUITHHBI M BUABI YUeOHOH padoThI

OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI cocTaBisieT 108 yacoB (3 3a4eTHBIX €IMHUIIBI).

Bun yueGHO# paboThI Dopma o0yueHHs
OuHas 3a04Has

AyIMTOpHBIE 3aHATHS (BCEro) 48 12
B mom uucne: - -
JleKuoHHOTO THUITA 24 6
CeMHHapCKOTo TUIIA 24 6
CamocrosiTeJibHast pa6oTa (Bcero) 60 96
B mom uucne: - -
[IpopaboTka MaTepuaia JEKIIHH, 30
MOATOTOBKA K 3aHATUSIM 72
CaMocCTOsATeIbHOE U3YUYECHUE TEM 6
KypcoBoii mpoexT (pabota) - -
Pacuerno-rpaduueckue paboTsl - -
KoHTtposbHas pabota - 24
Pedepar - -
WuauBuayanbHble 3a1aHUS 24 -
Bua npomexyTo4HON aTTeCTaluu: 3a4€T 3a4eT
OO0masi TPy10€eMKOCTh:
4acoB 108 108
3a4ETHBIX €AMHULI 3 3

4. Conep:xkanue QU CHUNIHHBI

4.1. Conep:xaHue pa3iesi0B M CHUNITHHbBI

Conepsxanue paszzena

JlanHbIe, MOAXOAbI W OIPEACICHUs, >KU3HEHHBIM IMKI JaHHBIX.
[lonsATHEe MeTanmaHHBIX, KU3HEHHBIM LUKI METaJaHHbIX. bombmimne
JAaHHbIE, CHUCTEeMBbI yrnpasiieHHs bonpmumu gansaeivu. [Iponecc

BBenenue B KOTHUTUBHBIN aHanu3 faHHbIX. Kiaccudukanus 3amad.
OyHKIMS KOHKYPEHTHOI'O CXOJCTBa. Pa3zpaboTka airopuTMoB Ha
6aze FRiS-pynkuuu. MHdopMaTUBHOCT M BBIOOP NPU3HAKOB.
OOHapyxeHue omMOOoK U 3aN0JIHEHNE TPOOEIIOB.

IlepBuunas o6paboTka JaHHBIX. CBOAHbBIE TAOMUIIBI M IUATPAMMBI.
@opMyIel UTST aHAIHM3a JTAHHBIX (TOTOBBIE (POPMYIIBI CTATHCTHUKH;
TEKCTOBbIe cllokHBIe Gopmynsl  Lookup, Vlookup; ¢opmyisl
ycnoBus IF, cepinku 1 Maccussl (BIIP, T'TIP). Makpocsl. Toueunoe
OLICHUBaHME TMapaMeTpoB. PerpecCMoHHBIE U KOPPEISALMOHHBIN

3unakomcTBO ¢ Python. BecTpoenHsle Tumibl u onepauuu ¢ HUMH. OYHKIUH.
[lonesnsle  wmHCTpyMeHTH.  PaGora ¢ dadimamu.  OOBEKTHO-
OpPHECHTHUPOBAaHHOE MporpamMupoBanue. bubmmorexku Python ams Data

Ne HanmenoBanme
/Tl | pasnena JUCIHUIIINHEI
Knaccudukanms
1 TAHHBIX
AHAJIMTUKU.
Bsenenue B Data
Minin
2. 9
Google Tabnuibt
3 IUTSL aHaIn3a
JTAHHBIX
aHaJIn3.
OCHOBBHI fA3bIKa
4 Python
Science.




4.2. Pa3zgesbl IMCHUILIMHLI U BUABI 3aHATHH

ouHasi (hoopMa oOyueHus

Ne HaumenoBanue pa3aena Jlexuuonnoro | CeMMHapCKOTo CP Bcero,
/0 JMCLUILIMHBI TUIA TUIA 4acoB
1 2 3 4 5 6
1. | Kimaccudukamnms 1aHHBIX 8 - 10 18
2. | Beenenue B Data Mining 8 - 13 21
3. | Google Tabmummpel I aHaANM3a 2 12 5 19
JAHHBIX
4. | OcHoBwl s3b1Ka Python 6 12 32 50
Uroro: 24 24 60 108
3aouHas (hopma 0O0ydIeHUS
No HaumenoBanue paznena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
/1 JVCIATUTHHEI TUTIA TUTIA 4acoB
1 2 3 4 5 6
1. | Knaccudukanus qanHbIx 2 - 24 26
2. | Beenenue B Data Mining 2 - 24 26
3. | Google Tabmuupl g aHAIM3A - 6 24 30
JAHHBIX
4. | OcHoBblI s13b1Ka Python 2 - 24 26
HUroro: 6 6 96 108
4.3. 3aHATHS CEMUHAPCKOIO THIIA
Ne TpynoemkocTs
n/m Ne pasiena Tema > (gac)
JUCLIUTUTMHBI
OYHasl 3a04Hast
1 2 3 4 5
1. 3 Google Tabnuipl. 3arpy3ka ¥ nepBUYHas 2 2
00paboTKa TaHHBIX.
2. 3 Google Tabnuibl. CBOIHBIE TAOIUIIBI U 2 2
JarpaMMBl.
3. 3 Google Tabnuiel. @opMyIbl Ui aHATTU3a 2 2
JTAHHBIX.
4. 3 Google Tabnuiel. Makpochl. 2 -
S. 3 Google Tabmuipl. ToueyHoE OlIEHUBaHUE 2 -
1apaMeTpoB.
6. 4 Google Tabnuiel. PerpeccuonHslii u 2 -
KOPPEJSLIMOHHBIN aHAIN3.
7. 4 Python. 3HakOMCTBO C HHTEPIPETATOPOM. 2 -
8. 4 Python. BctpoeHHbie CTPYKTYpBI TaHHBIX, 2 -
GyHKIUYU U Qaiiisl.
Q. 4 Python. OcuoBsl pabotsr ¢ Pandas. 2 -
10. 4 Python. Yrenune u 3anuchk 1aHHBIX, GopMaThI 2 -
(haiinos.
11. 4 Python. [TocTpoenue rpagkoB 1 BU3yann3aius. 2 -
12. 4 Python. ITpumeps! aHan3a 1aHHBIX. 2 -
HWroro: 24 6




4.4. IlpuMepHasi TeMaTHKa KYPCOBBIX MPOEKTOB (padoT) - He npedycmomperno OIIOIT

5. Opraﬂmaunﬂ CaMOCTOSITEIbHOIM paﬁoTLI Oﬁy‘lalOIIII/IXCﬂ o TMCIHMILJIMHE

5.1. Tunbl caMOCTOATEJIbHOM PA0OTHI U €é KOHTPOJIb

Tun caMocTosiTeJIbHOM PadoThI dopma 00ydeHus Tekyimuii KOHTPOJIb
OYHas 3a04Has

[IpopaboTka MaTepuaia JEKIIHH, 30 - TectupoBanue

MOATOTOBKA K 3aHATUSIM 72

CaMocCTOsATeIbHOE U3YUYECHUE TEM 6 TectupoBanue

KonrtponbHas padora - 24 3amuTa KOHTPOJIBHOM
paboThI

NunuBuayanpHOE 3aaHKE 24 - 3amuTa WHAUBUYyaTbHOTO
3a/laHus

BCEr0 4acoB: 60 96

5.2. YueOHO-MeTOAuYeCKHe MATEPHAJIBI IJIs1 CAMOCTOATEILHOI padoThI:

1 BBenmenue B aHanu3 JAaHHBIX [DNEKTPOHHBIM pecypc|: Meronnyeckue ykazaHus K
BBITIOJTHCHUIO ~ CAMOCTOSITENIbHOW  paboThl Ui HampaBieHus  noarotoBku — 35.03.06
Arpounxenepusi / ABrop-cocT. [IB. Epémuna. - Tiomenb: 'AY CeBepnoro 3aypanss, 2020.—12c.

2. Bmeaenme B aHamM3 JaHHBIX [DJCKTPOHHBIA pecypc]: Meroauyeckue yKa3aHHs K
BBIMIOJTHEHUIO KOHTPOJBHOW paboThl 0OydYaromuMUCS 3a04HOW (OpMBI IO HAMpPaBICHHUIO
nonroroBku 35.03.06 Arpouwmkenepus / Amrtop-coct. J.B. Epémmnaa. — Tromenn: T'AY
Cesepnoro 3aypanbs, 2020. — 12 c.

3. ®eaun, ®. O. Ananmm3 nanabix. Yacte 1. IloaroroBka JaHHBIX K aHAIM3Y: y4eOHOE
nocobue / ®@. O. Genun, O. O. Dequn. — MockBa: MOCKOBCKHI TOPOJCKON TeIarorndecKuii
yauBepcuret, 2012. — 204 ¢. — ISBN 2227-8397. — Tekct: >1MeKTpOHHBIH // DIIeKTpOHHO-
oubmnoreunas cucrema IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/26444.html.
— Pesxxum mocTyna: s aBTOPU3UP. TTOTB30BaTEINEH.

4. byiinaues, C. K. OcHoBBI IporpamMmmupoBanus Ha sizbike Python: yueOnoe mocobue / C.
K. byitnaues, H. 1O. boxnar; mox pemakmueit 0. B. Ilecun. — ExarepunOypr: VYpanbckuit
dbenepanbubiii yauepeutet, ObC ACB, 2014. — 92 c. — ISBN 978-5-7996-1198-9. — Tekcr:
ANIEKTPOHHBIN // OnexkrpoHHO-OMOmmoreunass cucrtema I[PR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/66183.html. — Pesxum moctyma: s aBTOpHU3Up. MOIb30BATEICH.

5.3. TeMbl, BBIHOCHMbI€ HA CAMOCTOAITE/ILHOE H3YUEeHHe:

Paznen 2. Beenenue B Data Mining.
1. TexHonoruu aHajau3a AaHHBIX.
1.1. Ananutudeckuii 1 HOOPMAITMOHHBINA MOIXOBI K MOJICTUPOBAHHIO.
1.2. Texunonmorust KDD (Knowledge Discovery in Database).
1.3. Kuaccel 3aau4, pemniaemsie metogamu Data Mining.
Paznien 4. OcHoBsl si3b1Ka Python.
1. BcTpoeHHBIC THITBI IAHHBIX.
1.1. Tun int u long.
1.2. Tum float.
1.3. Tun bool u tuple.
1.4. Tun string u Tun Unicode.
1.5. Tum list. [TocnegoBareabHOCTH.
1.6. Tun dict, Tum file.




6. @OoHA OLEHOYHBIX CPEACTB /I NPOBedeHUS] TPOMEKYTOYHOH AaTTecTalMu
o0yvyaummxcs Mo AMCHUILIHHE

6.1 IlepeuyeHb KOMIETEHIHIi W OIEHOYHBIE CPEICTBA HWHIMKATOPA JOCTHKEHHSA
KOMIIeTeHIIU I

Koo [lepeuenb mIaHUPyEMBIX Haumenosanue
NHnukatop A0CTHXKEHUS
KoMne- pe3yIbTaTOB OOYUYCHHSI T10 OLICHOYHOTO CPEJICTBA
KOMIIETEHIINHI
menyuu JUCHUTIIINHE
3HaMb:

- TEOPETUYECKUE OCHOBBI U
METOJIbI PEIICHHS 33134
aHaJIN3a JaHHbIX; UMETh
npeJcTaBIeHue 00
OCHOBHBIX TCHJICHIHSX
Pa3BHUTHUS TCOPHU U
HPaKTUKU JaHHBIX U

MeTOoaax PabOThI C HUMHU,
N -2yk-1 OcymecTBisier lax p ’

ymemn:
aHaJIM3 U OLICHKY
- pelarh TUTIOBBIC 33/1a9U B
uH(popMaluy, ¢
00J1acTH aHaIM3a JaHHbIX, Tect
YK-1 | ucnons3oBaHueM pasinuHbIX
PUMEHSATh
MH(OPMaLIMOHHBIX PECYPCOB
COOTBETCTBYIOIIME METOIbI
JUTSL PEIICHUS TIOCTaBICHHBIX
Y 3HAHUS B
3a1a4 .
npodeccroHaIbHOM
JeATETBHOCTH;
e1a0emv:

- METOJINKOM aHaIN3a
JAQHHBIX JIJIS PEIICHHS
THIIOBBIX 3a1a4 B 00J1acTH
npodeccnoHaNbHOMI
JIEITENHLHOCTH.

6.2. IlIkaJabl OLEHUBAHUSA

IIIxana omeHUBaAHUSA TCCTHUPOBaAHUSA HaA 3a4Y€TC

% BBINOJIHEHHUS 32JaHUS PesyabTar
50 -100 3a4TEHO
MeHee 50 HE 3a4TEHO

6.4. TunoBbIe KOHTPOJIbHBIC 3aJaHUA UK MHbIC MaTCpPHAJIbI:

YKa3aHbl B IPUIOKEHUN 1.

7. TlepeyeHb OCHOBHOI M /ONOJHHUTEIbHOH y4eOHOIi JMTEepaTypbl, HEOOXOAMMOIi

ISl OCBOCHUSA AU CUMILIMHbBI
a) OCHOBHas JIuTeparypa

1. ®emun, ®. O. Ananu3 ganabix. Yacte 1. [ToaroToBka JaHHBIX K aHAIM3Y: ydeOHOe rmocodue / D.
O. ®enun, ©. O. equn. — MockBa: MOCKOBCKHIA TOPOICKOH TMeAarorudecknii yausepcutet, 2012. —
204 c. — ISBN 2227-8397. — TexkcT: »neKTpoHHBIA // DnekTpoHHO-OMOIMoTeuHas cucrema [PR
BOOKS: [caiiT]. — URL: https://www.iprbookshop.ru/26444.html. — Pexxum moctymna: ajist aBTOpU3HP.
IOJIb30BATEIIEH.




2. ®enun, ®. O. Ananu3 gansbix. Yacts 2. Mactpymentsr Data Mining: yueOHoe nmocodue / @. O.
Oenun, O, O. Geaun. — Mocksa: MOCKOBCKHIT TOPOJCKO# Meaarornyeckuit yaupepeuter, 2012, — 308
Cc. — ISBN 2227-8397. — Tekcrt: anekTpoHHBIN // DnexTpoHHo-0nbmmoreunas cuctema [PR BOOKS:
[caiiT]. — URL: https://www.iprbookshop.ru/26445.html. — Pexum poctyna: anst aBTOPU3UP.
MOJIb30BATENIEH.

3. Byiinaues, C. K. OcHOBBI mporpaMMmupoBaHus Ha s3bike Python: yueOnoe mocobume / C. K.
Byitnaues, H. 1O. bBoknar; mox penakumeti FO. B. Ilecun. — ExatepunOypr: Ypanbckuii denepaibHbIid
yaueepcuter, 96C ACB, 2014. — 92 ¢. — ISBN 978-5-7996-1198-9. — TekcT: 31€KTpOHHBIH //
DIIeKTPOHHO-OMOINOTEIHAS crcreMa IPR BOOKS: [caiiT]. — URL.:
https://www.iprbookshop.ru/66183.html. — Pexxum moctyna: 11t aBTOpU3Up. MOJIb30BATEINCH.

0) oTMONIHUTENbHAS IUTEPATypa

4. Makkunid, Yac Python u ananu3 gannsix / Yac Makkunnu; nepeBoa A. CIMHKHHA. — 2-¢ W31,
— Capartos: IIpododpazosanue, 2019. — 482 ¢. — ISBN 978-5-4488-0046-7. — TekcT: 37€KTpOHHBII //
DNIEKTPOHHO-OUOIMOTEUHAS cucremMa IPR BOOKS: [caiiT]. — URL:
https://www.iprbookshop.ru/88752.html. — Pexxum moctyma: myist aBTOPHU3HP. MOTB30BATEIEH.

5. Cysu, P. A. S3pix nporpammupoBanus Python: yue6HOe mocodue / P. A. Cy3u. — 3-¢ u3m. —
MockBa: UaTepHeT-YHuUBepcurer WHopMmarmonasx Texnonoruit (MHTYUT), Ait Ilm Ap Memua,
2020. — 350 c. — ISBN 978-5-4497-0705-5. — TekcT: 37€KTPOHHBIN // DJICKTPOHHO-OMOIMOTeUHAS
cucrema IPR BOOKS: [caiir]. — URL: https://www.iprbookshop.ru/97589.html. — Pexxum noctyma: ms
aBTOPU3UP. MI0JIb30BATENEH

8. Ilepeuenb pecypcoB HHPOPMALNHOHHO-TEIEKOMMYHUKANMOHHON CeTH
"Unrepuer"

http://www.intuit.ru/ - HarimoHanbHbIi OTKPITEINA YHHBEPCUTET «IHTYHT.
http://www.planetaexcel.ru — caiit o Bo3amosknoctsix Excel.
http://office.microsoft.com/ru-ru - caiir pupmsr Microsoft.

9. Mertoanueckne yKa3aHus 1JIs1 00y4alOMMXCsl M0 OCBOCHHIO TN CHMILIMHBI

BBenenne B aHanM3 JAaHHBIX [DJEKTPOHHBIM pecypc]: Meronndeckue ykazaHus K
MPaKTUYECKUM 3aHSATHSM JJisi HampaBiieHus moarotoBku 35.03.06 Arpounxkenepust / ABTOp-
coct. /1.B. Epémuna. — Tromens: I'AY Ceepnoro 3aypanss, 2020. - 48 c.

10. IepeyeHb HHGOPMALMOHHBIX TEXHOJIOTH I

Microsoft Windows 8 Professional; OpenSUSE Linux;
Cucrtema snektponHoro ooyuenust Moodle;

Cepaucsl Google Suite for Education;
Python 3.9.5.

el AN

11. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue JUCIHIIINHBI

Jns mpoBeneHMs TPAKTHYECKHX 3aHITUH MO JUCHUIUIMHE «BBelneHne B aHaiM3 JaHHBIX»
UCIIOJIb3YyeTCs KOMIbIOTepHBINM kiace (14-15 KOMIBIOTEPOB) € YCTaHOBIEHHBIM HPOTPAMMHBIM
o0ecrieyeHueM.

JlexiimoHHble 3aHATHS TPOBOAATCS B y4eOHbIX ayauropuax PI'BOY BO T'AY Cesepnoro
3aypasbsi ¢ MyJbTHMEAUHHBIM 000pyI0BaHHEM (IPOEKTOP M/UIM MHTEPAKTUBHAS JOCKA).

Jlis BBITIOJTHEHUSI CaMOCTOSITEIIBHON PabOThl OOY4YaIONIMECs MOTYT I0JIb30BATHCS UYUTATBHBIMU
s3anmamu  Oubmmorekn @OI'BOY BO T'AY CesepHoro 3aypaiibs, B TOM YHCJI€ OCHAIEHHBIMU
KOMITBIOTEPAaMH C JIOKAJIbHOW CETBIO M BEIXOJ0M B MHTEPHET.



12. OcoOeHHOCTH OCBOEHHS AUCHUIUVIMHBI JI1 HUHBAJUI0B H JHUI ¢ OrpaHU4YC¢HHBIMH
BO3MOKHOCTHAMMU 310POBbA

OOyuenne oOydaromuxcs C OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3[0POBbS MpPU HEOOXOIUMOCTH
OCYILECTBISIETCS. HA OCHOBE aJalTHPOBAaHHOM paboueil mporpamMMbl C MCHOJIB30BAHHEM CHELMAIBHBIX
METONOB O0yueHMs M AWJAKTUYECKMX MAaTe€pHaloB, COCTAaBJIEHHBIX C YYE€TOM OCOOCHHOCTEH
NCUXO(HU3NYECKOTO Pa3BUTHUS, HWHIUBHIYaJbHBIX BO3MOXKHOCTEH M COCTOSHHUSI 3IIOPOBbS TaKHX
oOyyatonuxcs (00yJaromerocs).

B memsix ocBoeHuss y4eOHOM mporpamMmbl AMCLMIUIMHBI MHBAIMJAMHM WU JHMLAMH C OIPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3/I0POBbSI 00€CTICUNBACTCS:

* 7Sl M'HBAJHM/IOB M JIUI] C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsSI 10 3pEHHIO: pa3MeEIleHHE B
JOCTYHHBIX JUIS OOYy4YaroOLIMXCsl, SBISIOIIMXCS CJENbIMA WIM  CIa0OBHUISIIMMH, MeECTax M B
aJanTUPOBaHHON (opMe chnpaBOYHOH HMH(OpMAIMM O paCIUCaHUW Y4YEOHBIX 3aHATHI; MPHCYTCTBHE
ACCHCTEHTa,  OKa3bIBAIOILIETO 00yYaromeMycsi HeOOX0AUMYIO MIOMOIIIb; BBIITYCK
aTbTEPHATHBHBIX ()OPMATOB  METOAMYECKHX MAaTepHaNoB (KPYMHBIM mpudT wWin ayanodailisr),
HcIoNb30Banue Bepcum caiita mist ciadosuaammx OBC IPR BOOKS wm crennuaasHOTO MOOHIBHOTO
npunoxkenus: [PR. BOOKS WV-Reader (mporpamMMbl HEBU3yaldbHOTO JOCTyNa K HWH(pOpMAIWH,
MpeTHA3HAYeHHOM 711 MOOMIIBHBIX YCTPOUCTB, pabOTAONINX HA omeparuonHon cucteme Android u i0S,
KOoTopas He TpeOyeT CIenralbHO O0YYeHHOTO acCHUCTeHTa, T.K. moau ¢ OB3 mo 3peHnto paboraioT co
CBOUM YCTpOﬁCTBOM IMPUBBIYHBIM CHOCO6OM, HCIIOJIB3YA CIICHUAJIBHBIC IITATHBIC IIPOrpaMMBbl JIsA
He3paunx Joaei, ¢ kotopeiMu IPR BOOKS WV-Reader nmeer onHy10 COBMECTHMOCTS);

* 71 MHBAIMIOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 30POBbS MO CIIyXY: HaIJIC)KAIIUMHU
3BYKOBBIMH CPEICTBAMH BOCIIPOM3BEACHUE HHPOPMALIUH;

* IJI1 UHBAJIMAOB M JIMI[ C OTpaHUYCHHBIMU BO3MOKXHOCTAMH 300POBbsA, MMCIOIINX HAPYHICHUA
OIOPHO-/IBUTATEJILHOTO amllapaTa: BO3MOXKHOCTh OECHPEISITCTBEHHOTO JOCTyNa OO0y4aloUmIuxcs B
yueOHbIe MOMEILEHHs, TyaJeTHble KOMHAThl U ApPYrue MoMelleHus Kadeapsl, a Takke NpeOblBaHUE B
YKa3aHHbIX IIOMCUHICHUAX.

OO0pa3oBanue O0OYydYaIONMUMXCA C OrPAHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbS MOXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JPYyrUMH OOydyarollMMHCA, TaK M B OTACIbHBIX TIpyNIax HId B
OTACIIbHBIX OpraHu3aluiax.
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KOHTPOJIBHBIE 3AZTAHUS 1 UHBIE MATEPHUAJIBI OHEHKU
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS JUCHUILIHHbBI

TBOPYECKHUX 32JaHU / IPOEKTOB
BBE/IEHUHE B AHAJINU3 JTAHHBIX

1. Bompocsl Kk 3a4éTy

Komnerenius Bomnpocsl
YK-1 1. Onpenenenne «1anupie». 'OCTEI ¢ onpeneneHnsMy JaHHbIX.
Crocoben 2. Omnpenenenust n3 O3-149.
OCYHICCTBJIATD IIOUCK, 3. JKu3HeHHBIA UK JaHHBIX.
KPUTHYECKHUI aHAJIU3 U | 4, Otan «CUHTE3 TaHHBIX).
CUHTE3 HHpOpMALH, 5. Ortan «/croiIn30BaHue JaHHBIX).
NPUMCHATD 6. Oran «[lybnukanus JaHHBIX».
CHCTEMHBIH MOAX0] 7. Otan «ApXuBaius JaHHBIX».
AU PEHICHUA 8. Meranannbie. TOCTSHI 111 METaJaHHBIX.
HOCTaBJICHHBIX 3a71a9 | g Onpenenenne «OHTONOTUSY.
10. JKU3HEeHHEBIN UK METAJaHHBIX.
11. Oran «OueHka TpeOOBaHUH U aHAIU3 KOHTEHTa».
12. Oran «CrienuduKaius CUCTEMHBIX TPEOOBaAHHUIN.
13. Otan «CucreMa MeTagaHHBIX».
14. Otan «CepBUC U OLICHKA.
15. Omnpenenenue «bonbIiye T1aHHBIEY.
16. [1aTh XapakTepUCTUK, MPUCYITNX BOJIbIINM JaHHBIM.
17. bazoBbie npuHIHBl 00pabOTKK BOIBIINX JaHHBIX.
18. Pacnpenenéunsle (aitnoBele cCTEMBI U pacrpeieEHHbIe
(bpeiiMBOpKHU.
20.  beHuMapKwuHT.

21.  Twunsl 6a3 ganusix: Column databases (cron6ioBsie).

22. Tunsl 6a3 nannbeix: Document stores (xpaHuauIIa JOKYMEHTOB).
23.  Twunbl 6a3 ganubix: Streaming data (moTokoBbIe TaHHBIE).

24. Tumer 6a3 ganHbix: Key-value stores (xpaxuuiia 1is Kiiodeit).
25. Tune 6a3 nanasix: SQL na Hadoop.

26. Tunst 6a3 nanubix: Hoseiid SQL (New SQL).

27.  Twunsl 6a3 nanusix: Graph databases (rpadossie).

28.  Ompegnenenue «AHaMUTHKA BONBIINX JAHHBIXY.

29.  OCHOBHBIC BO3MOXXHOCTH aHAIUTHUKH BOJIBIINX TaHHBIX.
30.  OmnpeneneHve «KOTHUTUBHBIN aHATH3.

31. MetoiMKa KOTHUTUBHOTO aHAJIN3a CUTYAaIUH.

32.  AHanuTHYeCcKUil MOJIX0A K MOACTHUPOBAHUIO.

33.  HH}opMaImoHHBIH MOAX0T K MOJACITUPOBAHUIO.

34. Texnonorus KDD.

35. Knaccudukanms 3agaa Data Mining.

36.  DyHKIHMSA KOHKYPEHTHOT'O CXO/ICTBA.

37.  Hurepdeiic google tabmuir.

38. Hactpotiku goctyna k google Tabnumnam.

39. CBojHBIC TAOTUITEI U THATPAMMBI.
40. [TpuMeHeHHe cTaTUCTHYECKUX (HOPMYIT JUTs aHATTU3a TaHHBIX.
41. TexcroBbie cioxubie popmynsl Lookup, Vlookup.

42.  ®opmynsl yciosus IF.




43. Ccpunku 1 Maccussl (BITP, T'TIP).

44,  Makpocsl.

45, ToueyHoe olleHUBaHKUE MTAPAMETPOB.

46. PerpeccroHHBI 1 KOPPENSIIMOHHBIN aHAIU3 cpecTBaMu google
Ta0JINLI.

47.  Tlnrocel u MUHYCBI MHTEpIIpeTaTtopa Python.

48.  VYcranoBka u oOHOBIeHHe Python-nakeros.

49. CTpyKTypbl JaHHBIX U TOCIEOBATEIHLHOCTH.

50. BcerpoenHnbie TUITBI JaHHBIX.

51.  ®yukuuu B Python.

52. OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHHUE.
53.  IIporpamMmMupoBaHH€ C IPUMEHEHUEM MAaCCHBOB.
54. bubmmorexku Python mst Data Science.

55.  CrpykTypsl nanHbIX pandas.

56.  Iloctpoenme rpadMKOB M BU3yaIH3aIlUs.

OO0yuaromuiics I0MyCKaeTcs K MPOMEKYTOUHOM aTTECTAIliu 10 TUCIUIUINHE MPU YCIIOBUU
BBIIIOJIHEHHUSI BCEX NPAKTUYECKUX pabdOT, HHIMBUAYaJIbHBIX 3aaHuil (ouHas (Gopma),
KOHTPOJLHOM paboThl (3a0uHasi opma), BHIMIOIHEHUS HA TOJOXKHUTEIbHBIE OLIEHKHA TECTOB IO
JICKIIMOHHOMY MaTepHally U TeMaM, BBIHECCHHBIM Ha CAMOCTOSITEIIbHOE 00yUCHHE.

TecroBoe 3amaHKe B CUCTEME 3JIEKTpOoHHOT0 00y4yeHus Moodle Bkimogaer 30 BOpocos, B
CIIy4ailHOM TMOpsAIKE BBIOpaHHBIX K3 OaHka BompocoB. OOydaromemycs MperoCcTaBiseTcs 2
MONBITKH, TI0 45 MUHYT KaXKIasl.

Kpurtepum ouenku:

- «3aUTEHO» BBICTABIAETCS OOYYAKOLMIEMYCS, €CIIH WTOTOBOE TECTHPOBAHHUE B CHCTEME
3JIeKTPOHHOT0 00y4yeHue Moodle BeimosHeHo ¢ pesynbratoM 50% u BhIIIIE;
- «HE 3a4YTEHO» BBICTABIISIETCS O0YYAIOIIEMYCs, €CII UTOTOBOE TECTHPOBAHUE B CHCTEME
anekTpoHHoro ooyuenre Moodle BeimosnHeHo ¢ pesynbTatom 49% U HUKE.

2. BapuaHThbl 3a1aHMi 1J151 KOHTPOJIbHON padoThI

Bapuant Ne 1

Ponb aHanmu3a 1aHHBIX B COBPEMEHHOM MHUPE.

bazoBble npuHIMNIBl 00pab0oTKH BONBIINX TaHHBIX.

Texnomorust KDD.

Uurepdeiic google tabmuil.

Python: cTpyKTypbl JaHHBIX U MTOCIIEIOBATEILHOCTH.

[TpakTueckoe 3anaHue: HaiauTe B ceTw VIHTepHeT 1Ba cailiTa, Ha KOTOPBIX

MCIOJIB3YIOTCSI CUCTEMBI POTHO3MPOBaHUs. OnumnTe, 100aBbTE CCHUIKH HA CAalThI.
BapuanT Ne2

Hayunsble uccnenoBanus B cgepe aHalin3a JaHHBIX.

Pacnpenenennble (aiiioBble CUCTEMBI.

OcHOBHbBIE BO3MOKHOCTH aHAJIUTUKU BOIBIINX JaHHBIX.

PerpeccronHblif aHaIM3 JaHHBIX cpeacTBamu google Tadmui.

[Trocsl 1 MUHYCBHI HHTEpTIpeTaTopa Python.

[TpakTueckoe 3anaHue: Haigure B ceTH VHTepHeT naBa cailiTa, Ha KOTOPBIX

HCIOJIb3YIOTCSl peKOMEHJaTeNbHble cucTeMbl. ONMuUIInTe, 100aBbTE CCHUIKU Ha CalTHI.
Bapuant Ne3

[Tpumepsl MpUMEHEHHSI METO/I0B aHAJIN3a JaHHBIX.

Pacnpenenennsie GppeiiMBOpKH.

3. MeroarKka KOTHUTUBHOTO aHAJIM3a CUTYaIUH.
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TouedHoe OlleHUBaHUE TTAPAMETPOB.
VYcranoBka u oOHOBIeHHE Python-makeTos.
[MpakTrueckoe 3amanue: nonb3ysick cucremamu SCOPUS, Web of Science, E-library
(PUHLI), BBIsIBUTE HECKOJIBKUX BEAYIINX YYCHBIX B chepe aHAIHM3a JaHHBIX.
Bapuant Ne4
AJTOPUTM MOCTPOCHUS CUCTEMBI aHAIIN3a JAHHBIX.
benumapkuHr.
AHaIUTHYECKUN OJIX0] K MOJICTTUPOBAHHUIO.
Google tabnuisl: cebuiku u Maccusbl (BITP, T'TIP).
Python: BcTpoeHHbBIE TUIIBI TAaHHBIX.
[IpakTHueckoe 3alaHKe: MOJIb3YACh OJHOW W3 mepeuncieHHbix cucteM SCOPUS, Web
of Science, E-library (PMHII), npoananu3upyite TMHAMHUKY KOJUYECTBA ITyOIHMKAIHii 3a
ISTH JIET 10 Hanpasienuto Deep Learning.
Bapuant NeS
Omnpenenenue «1anupie». 'OCTEhI ¢ onpeneneHnsaMy JaHHbIX.
['padoBrie 6a3wl nanHbIX (Graph databases).
WNupopMalilnoHHbIN TOJX0A K MOJEINPOBAHHUIO.
KoppensinoHHblii aHaau3 JaHHBIX cpeacTBamu google Tabuuir.
Oyukiuu B Python.
[pakTryeckoe 3amaHue: MOJb3YACh OJHOW M3 mepeuncieHHbx cucteM SCOPUS, Web
of Science, E-library (PUUHLI), mpoananu3upyiite TMHAMUKY KOJUYECTBA IMyOIMKAIUi 32
1Th JIET 110 HampasieHnuto Big Data.
Bapuant Ne6
Hannsie. Onpenenenus uz ®3-149.
Cronbrossie 6a3elr qanHbX (Column databases).
Knaccugukanus 3agay Data Mining.
[IpumeneHne MakpocoB B §oogle Tabmumax.
OOBEKTHO-OPUEHTHUPOBAHHOE MTPOTPAMMHUPOBAHHUE.
[pakTHueckoe 3aaHKe: MOJIb3YACh OJHOW M3 mepeuncieHHbix cucteM SCOPUS, Web
of Science, E-library (PUHLI), Ha#imure wusaTh mnyOaMKanmuidi C HAHOOJbIICH
UTUPYEMOCTbBIO 32 TIOCIICAHUE JIECAThH JIeT 110 Hampasienuto Big Data.
Bapuant Ne7
JKusHeHHbIl MUK JaHHBIX. OCHOBHBIE DTAIIbL.
Xpanunuiia fokymeHToB (Document stores).
OyHKIHS KOHKYPEHTHOTO CXOICTBA.
®opmynsl yenosust [F B google tabnmumax.
bubnunorexku Python mist Data Science.
[pakTHyeckoe 3aaHKe: MOJb3YACh OJHOW W3 mepeuncieHHbix cucteM SCOPUS, Web
of Science, E-library (PUHILI), HaiiauTe nsaTh NyOaUKAMi ¢ HaWOONbBIICH
IIUTHPYEMOCThBIO 3a MOCIIEAHNE eCATh JIeT 1o Hanpasienuto Social Network Analysis.
Bapuant Ne8
Mertanannsie. 'OCToI o191 MeTagaHHBIX.
[ToToxoBeie nanubie (Streaming data).
Drarbl pelieHus 3a/1a4y aHaIu3a JaHHbBIX U UX B3aMMOCBS3H.
[IpumeHeHHe cTaTHCTHYSCKUX (OPMYIT U1 aHANTM3a TaHHBIX B g00gle Tabnuiax.
Python: mporpammupoBaHue ¢ MpUMEHEHHEM MacCHUBOB.
[MpakTHueckoe 3aaHue: MOIb3ysCh OJHOW U3 mepeunciieHHbix cucteM SCOPUS, Web
of Science, E-library (PUHILI), wHaiimuTe naTh myOaMKaNUii ¢ HauOOJbIICH
[UTHPYEMOCTHIO 3a TIOCIIEIHNE JAECATh JIET 1Mo HanpasiaeHuio Deep Learning.
Bapuant Ne9
JKu3HeHHbIN MK MeTagaHHbIX. OCHOBHBIC DTAIIbI.
Xpaununumia s kiodeit (Key-value stores).



KauecTBeHHBIN U KOTMYECTBEHHBIH 3TAlbl aHATN3a JaHHBIX.
CBoHbIe TaOIHUIIBI M AHarpaMMbl B §0ogle tabmuiax.
CrtpyKTypsl JaHHBIX pandas.
[IpakTHyeckoe 3afaHue: MOJIB3YACh HAYYHOM-3JIEKTpOHHON Oubmuorekoit E-library
(PVHLI), HaiiauTe NATh aKTyadbHBIX MYOJMKAIMN 110 aHATTU3Y TaHHBIX.
BapuanT Nel(
Bonpime nannblie. [ISTh XapaKTEPUCTHK, MPUCYITUX OOJBITUM TaHHBIM.
SQL na Hadoop.
MeTtonuku 00y4eHus MojieTiel (¢ yuuTeneM, 6e3 yauTens).
Hacrpoiiku goctyna x google Tabnuiam.
Python: moctpoeHue rpaduKoB 1 BU3yaTU3aIlHsl.
[IpakTHyeckoe 3aaaHUE: IOJB3YACh HAydHOU-DICKTPOHHON Oubmuorekoit E-library
(PUHL), naitnure myoaukaruu mo teme «Big Data: mepcriektuBbl pa3Butst B Poccumn».
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KontponbHast pabora BeimonHseTcs oOydyarouumucs 3aouHod (opmbl. Craercss Ha
IIPOBEPKY MPENOIABATENIO B [IEPUO] CECCUM.

[Ipy oreHKe KOHTPOJBHOW PAOOTHI OMPENENSIOTCS BBIACPKAHHOCTh TpeOOBaHMM K
0(OPMIIEHHIO KOHTPOJILHOM pabOoThl, COOTBETCTBUE COACPKAHUS 3aJJaHHOMY BapHUaHTy, IIOJHOTA
U TOCJIEOBATEIbHOCTh M3JI0KEHHS, HAJIW4YUe JOCTATOYHBIX IMOSICHEHHM, BBINOJIHEHUE
IPAKTUYECKOI0 3aJjaHMsl, YUCIO U XapaKTep OLIMOOK (CyLECTBEHHbIE WM HECYIIECTBEHHbIE), a
TaK)Ke OTBETHI Ha YTOUHSIIOIINE BOIIPOCHI MPEMOJaBaTENS [0 COACPKAHUIO KOHTPOIBHOM.

Kpurtepum ouenku:

- OLIEHKA «3a4TE€HO» BBICTABISETCA oOOyyarolleMycs, €cid KOHTpojbHas pabora
BBITIOJIHEHA 10 CBOEMY BapUaHTYy, JTOMYIIEHO 10 KaKAOMY 3aJaHUIO0 110 OJJHOM HECYIIECTBEHHOMN
omMOKe U B OJHOM 3aJaHMM [JOIYLIEHAa OJHA CYIIECTBEHHasl OIINOKa, MPHUBEIEHBI CXEMBI,
Ta0JIMLBI U PUCYHKHU, TPEOYIOIIME 3TH MOSICHEHUS 110 paboTe.

- OLIEHKAa «HE 3a4TE€HO» BBICTABISIETCS OOYYalOLIEMyCsl, €CIIM KOHTpOJibHas pabora
BBIIIOJIHEHA HE 110 CBOEMY BapHaHTy, JOIYLIEHO I10 ITOJIOBUHE 3aJaHUM 110 OJJHOM CYIIECTBEHHOU
omnoOKe, He MPUBEICHBI CXEMBbI, TAOIUIIBI M PUCYHKH, TPEOYyIOIIUE 3TH MOSICHEHUS 0 paboTe.

3. AuauBuayabHbIe TBOPUYECKHUE 321aHUA (MPOEKTHI):

NuauBuayanbHoe 3aganue «Python: padora ¢ rpaduxoii»

Pa3paboraiiTe mnpunoxeHue, KOTOpoe CTPOUT TpaduK OJHOM W3 YKa3aHHBIX HHXKE
¢ynkuuii. IloctpoeHne mMPOM3BOAUTCS B CHUMMETPHUYHOM cHucTeMe KoopauHaT (001acTh
pUCOBaHMS JEITUTCS Ha YEThIpEe paBHBIX KBajapaTa), MapKUpPOBKa OCEW INpPOU3BOAUTCA B
3aBHCUMOCTH OT MaciiTabupoBanus X 1 Y. ['paduk J0KEH MONTHOCTBIO MOMEIIATHCS B 00J1aCTH
pucoBanus. [Tonp30Barento MOXXHO M3MEHUTHh LBET GoHa U 1BeT rpaduka. Koapduurentsr u
TPaHUYHBIC 3HAYEHUS X BBOASTCS C KJIAaBUATYPBHI.

[IporpamMmMa nomkHa mpeaycMaTpuBaTh BO3MOXKHOCThH 3aJlaHUSl 3HAYEHUI MapaMeTpoB,
quana3zoHa 3HadyeHMM 1no ocu OX, mpu 3TOoM aAuMana3oH 3HadeHWd no ocu OY noikeH
ONpEeAeNATbhCS aBTOMAaTHYECKH TaK, 4YTOObl TpaduK TMOJHOCTHIO MOMeEIaics B 00JacTh
pHCOBaHMs, TaKXXe Yy IOJIb30BaTeNls JOJDKHA OBITh BO3MOXHOCTH BBIOOpa IBeTa rpaduka,
BapuaHTa pHUCOBaHUs Tpaduka: TOYKAMH WU JHHHEH (C BBIOOPOM TOJIIUHBI JIMHHUH),
KOJINYECTBA TOYEK, HAa OCHOBAHMU KOTOPHIX JIOJDKEH OBITh IOCTpOeH Tpaduk (yHKIUU
(cumTaercs, 4yTo TOUKH pacnpenenstoTcs paBHoMepHo 1o ocu OX). [Toncuer 3HaueHuit GyHKIUN
JIOJDKEH OBITh peaan30BaH B BUJIE HOAMPOTrPAMMBI.

THosacnenus. Ilpu moctpoeHun rpaduka HEOOXOIUMO YYHTHIBATH MACIITa0, 3aJaHHBINA
M0JIb30BaTEJIEM MIPH MMOCTPOSHUH CUCTEMbI KoopauHaT. [Ipu noctpoennu rpagukoB GpyHKIHMI Ha



HKpaHe MOHHUTOpa HEOOXOIUMO IMpPeoOpa3oBHIBATh pacueTHbIE KOOPAWHATHI B rpaduyeckue c

Y4ETOM JIUCKPETHOCTU PACTPOBOIM CETKH MOHUTOPA.

Jlist 3TOro KenaTeiabHO CO3AaTh MPOLEAYpPHI, 00eCIeunBaloIie YHUBEPCAIbHOCTD TPU
BbIBOJIe Tpaduyeckux u3o0pakeHuil. Huke npUBOAUTCS anropuTM MOCTpOeHHUs Tpaduka
¢ynkumn  Y=F(X) B 3amanHoii o00jacTh »HKpaHa C BO3MOXKHOCTBIO aBTOMAaTHYECKOTO
MacIITaOMpOBaHUSI.

[Tycte 3amana HenpepbiBHas (ynkuus F(X) B amamazoHe HM3MEHEHHsS apryMeHTa
X=[A..B]. Tpebyercst moctpouth o N Toukam rpaduk ¢yHkuuu Y=F(X) B mpsaMOyroibHOMI
obnactu skpana left, up, right, down.

1. OmpenensieMm MaccuBbl 3HaYCHHUM apryMeHTa U (QyHKIUH.

2. Omnpenensiem HauOosnpiee Y max M HauMeHblIee Y min 3Ha4eHUs (PYHKIUH B 3aJaHHOM

MHTEpBaJie U3MEHEHUsl apryMeHTa. JTU 3HAY€HUs HEOOXOJUMO ONPENCIUTH ISl MOJIHOTO

pa3MerieHus rpaduka B pacdeTHON 00IacTy.

CTtpoum cucrtemy KOOpAUHAT, MPeIBaApUTENIBHO 3a/1aB Hayasio koopauHat X0, YO.

4. OmpenenseM Kod(pPHUIMEHT MacIITAOMPOBAaHUS TpPHU IMOCTPOSHHHM Trpaduka B 3aJaHHOU
obnactu skpaHa. [laHHBIA KOA(POUIUEHT HMCIONB3YeTCs A MacIITabUpOBaHUS MO 00euM
OCsAM, TaK KaK IpH BBEICHUHM pPa3HBIX MacimTabOB IO OCSM, BO3MOXKHO HCKa)KEHUE
€CTeCTBEeHHOHU (hOpMbI KPUBOH (pacTsHKEHUE UITH CKATHE 110 OJTHOM U3 Ocei).

5. OmnpeznensieM KOOPAWHATHI TOYEK U TOCTPOCHUS rpaduka B CUCTEME KOOpDAMHAT HKpaHa.
[Tpu 5TOM yduThIBAEM HEOOXOAMMOCTH CMEUIECHUS KOOPAMHAT TOYEK MO COOTBETCTBYIOIIUM
OCSIM OTHOCHUTEIIbHO TpaHull obnactu left m down, a Takke HEOOXOAMMOCTH "TepeBOpoTa"
ocH Y, KOTOpasi B KOOpJIMHATaX MOHUTOpPA HAIMlpaBJIeHa CBEPXY BHU3.

6. Crpoum rpaduk B BHIE IMOCIEAOBATEIBHBIX OTPE3KOB, COSAUHSIONINX JIBE COCEIHUE TOUYKU
(mepBbBIl OTPE30K coeAuHsAET 1 U 2 TOYKH, BTOPOH OTPE30K COCNUHSIET 2 U 3 TOYKHU U T.1., B
pe3yabTaTe 4ero Moxy4aeTcsl HepepbIBHAS JINHUS).

w

BapI/IaHTbI K HHAUBUAYAJBHOMY 3a/IaHUIO

No BapunanTa DOyHKIMSA
1 y=asin(bx+c)-dcos(gx*+fx+h)
2 y=asin(bx)
3 y=acos(bx? +cx+d)
4 y=ax>+bx?+cx+d
5 y=ax°+bx*+cx3+dx+fx+g
6 y= ax*+bx3+ox2+dx+f
7 y= (ax?+bx+c)sin(dx)
8 y= (ax3+bx?+cx+d)sin(x?)
9 y= (ax*+bx3+cx?+dx+f )cos(ax?+bx+c)
10 y=esin(ax?+hx+c)+dcos(fx+g)
11 y=dsin(ax?+bx+c)exp(-fx)
12 y=a*C+f
13 y=aln(bx+c)+d*Ig(fx)
14 y=aexp(bx)+c
15 y=acos(bx)exp(-cx)

JIist 3amUThl MHIWBUIYAIBHOTO 3aJaHUs OOYJaroNIUiCs TOKa3bIBACT IMPEINOIaBaTENIO
BBITIOJTHEHHOE 3aJJaHKE B AJIEKTPOHHOM BHJIE U, IPH HEOOXOJAUMOCTH, MOSICHSIET, KaK BBITTOJIHSLI.

TpeboBanus K MHANBUAYATBHOMY 32/IaHUIO:

1. TIporpamMMHBIi KO/ JOJKEH OBITh HAIMCAH Ha s3bIKE MporpammupoBanus Python.
2. VmeHoBaHMe MEpEeMEHHBIX JOKHO OBITH OCMBICIIEHHBIM.



B koje mporpamMmbl JOMKHBI IPUCYTCTBOBATH KOMMEHTAPHH.
Kox nomxen npon3BoauTh GopMaTHPOBAHHBIIN BBIBOJ PE3YJIbTATOB.
Kon gomxen 3armpamuBaTh y M0JIb30BaTENsl BXOJAHBIE JaHHBIC.
Kox nomxen umers 6a30Bbli ypOBEHb MPOBEPKU BXOIHBIX JIAHHBIX.

©o ok w

Kpurtepumn ouenku:

- OCHKA «3a4YTCHO» BBICTABJISACTCS 06yqa}omeMyc;I, €CJIN BBIIIOJIHCHBI BCE Tpe60BaHI/IH 3aJJaHusA
W JJaHbl OTBCTHI HA BOIIPOCHI IIPCIIOAABATCIIA,

- OICHKA «HEC 3a4TCHO» BBICTABJIACTCS 06yqa10meMyc;1, €CJIM 3aJaHHEC BBIIIOJIHCHO MCHEC YEM Ha
ITIOJIOBUHY, O6y‘l310H.[PII>inI 3aTpyaHAJICA C OTBETAMU Ha BOIIPOCHI IIPEIIOJaBaTECIIA.

NuauBuayanbHoe 3axanue «OdopmiieHue 0TYETA 10 CO3AAHNIO IPOrPaAMMBbI HA
si3bIKe MporpaMmMupoBanusi Python»

Odopmure 0TYET 110 UTOraM BBIIOJHEHUS WHAMBUYANbHOrO 3a1aHus «Python: pabora c
rpaduKoii».

CrpykTypa oTUeTa IpUBEIEHA HUXKE:!

1. TuryneHblii 7uct. Ha THUTynbHOM JHCTE YKa3bIBAIOTCS (aMWIMA W WHHUIAAIBI
oOyuatoierocs, Homep rpynnsl, @O npenonasaresns, Ne BapuaHTa 3aJaHUsL.

2. IlocraHoBKa 3ama4yd. 3afaHue KONHPYETCSd W3 METOAMYECKHX YyKa3aHUH COIJIACHO
BapHaHTy.

3. Xon BbIIOJAHEHUS. B 1aHHON yacTH MOAPOOHO ONMUCHIBAETCS MPOLIECC BHIIOIHEHUS
3aJJaHUi, IPUBOJATCS JIMCTUHT, PE3yJbTaThl paOOThI IPOrPaMMBbl U UX MHTEPIIPETALMSL.

4. 3axntoueHue. B 3ak0uUeHNN ONUCHIBAETCS OCHOBHOM PE3yJbTaT, MOJIyYEHHBIM BX0/€
BBINOJIHEHUS 3a]1aHusl, (POPMUPYIOTCS BBIBOBI 10 IPOJIEIaHHON paboTe.

5. Cnucoxk nurepatypbl. CIIUCOK JIMTEPATYPHI TOJKEH COAEPHKATh MUHUMYM JIBE CChUIKH.

TpeOGoBanus K oTUETY:

CtpyKkTypa oTueTa AOKHA OBITH CTPOTO COOJII0/IEHA.

OTuéT 0MKEH ObITh OTPOPMATUPOBAH.

Kaxpnas cTpykTypHas 4acTh I0JKHA HAYUHATHCSA C HOBOW CTPAHUIIBI.

Bce crpanulisl B oT4eTe, KpOME TUTYIBHOM, JOKHBI OBITH IPOHYMEPOBAHHBI.
OTuér 1OoMKEH colepKaTh OMUCAHNE BCEX OCOOCHHOCTEN pean3auy Koja.

agrONE

Kpurepuu oueHku:
- OIICHKA «3a4YTC€HO» BBICTABJISICTCS 06yqafomeMycs1, €CJIN BBIIIOJIHCHBI BCE Tpe6OBaHI/I$I 3aJaHUs
W JJaHbI OTBCTHI HAa BOIIPOCHI IPCIOAaBATCIIA;

- OIICHKA «HE 3a4TEHO)» BBICTABJISAETCS 00ydaromeMycs, €ClIU 3a/JaHue BHIMOJTHEHO MEHee YeM Ha
MOJIOBHHY, O0YJarOITUICS 3aTPYAHSIICS C OTBETAMH HA BOTIPOCHI MIPEMOIaBaTElIs.



